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Chemical composition, digestibility and in situ
degradability of narbon vetch grain
and straw grown in a Mediterranean region
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Abstract — Apparent digestibility of narbon vetcii¢ia narbonensisyrain and straw were mea-

sured using four Chios wether sheep per foodstuff. In another trial, the in situ degradation of narbon
vetch grain and straw in the rumen of three Chios ewes were measured. The crude protein (CP) and
in vitro organic matter digestibility values were 23.4 and 87.6 for narbon vetch grain and 7.4 and 44.8%
for narbon vetch straw. In vivo apparent digestion coefficients of dry matter (DM), organic matter (OM)
and CP were for narbon vetch grain 78, 80 and 75% and for narbon vetch straw 44, 42 and 47%, respec-
tively. The effective degradability (outflow rate 0:0%) for narbon vetch grain and straw were for

CP 74 and 31% (corrected for microbial contamination) and for DM 64 and 36%, respectively.
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Résumé— Composition chimique, digestibilité et dégradabilité in situ de la paille et des grains

de vesce de Narbonne cultivée dans une région méditerranéenha digestibilité apparente et la
dégradation dans le rumen de la paille et des grains de vesce de Navtimiam&a(bonensisont été
mesurées, respectivement, sur huit moutons de Chio castrés (4 par aliment) et trois brebis de Chio
munies d’'une canule du rumen. Les valeurs de protéines brutes et de digestibilité in vitro ont été de
23,4 et 87,6 % pour les grains et 7,4 et 44,8 % pour la paille. Les coefficients de digestibilité appa-
rente in vivo de la matiere seche, de la matiére organique et des protéines brutes ont été pour les
grains de vesce de 78, 80 et 75 % et pour la paille de 44, 42 et 47 %, respectivement. La dégradabi-
lité effective (taux de sortie de 0,651 des protéines brutes a été de 74 et 31 % (prise en compte de
I'erreur liée a la contamination microbienne) et celle de la matiére séche de 64 et 36 % pour les
grains et la paille de vesce, respectivement.
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1. INTRODUCTION Mg per kg mixture as fed. Following the
determination of the digestibility of the basic

Many species of legumes are potentiallyration the animals were randomly divided
adapted to the dryland agricultural regions ointo two groups of four animals each, and
Mediterranean countries. Narbon bean is each group was allocated to one of the food-
grain and forage legume native to the alkastuffs on test. Grain and straw on test were
line soils and low rainfall areas of theadded to the basic ration at the rate of 300

Mediterranean and the Middle East. Narand 400 ghead?, respectively. There were
bon requires lower rainfall than chickpeasat least two week adaptation period, which

faba beans and lentils, and may be provenwere followed by one-week collection
better legume alternative in rotation systemperiod. The difference method [8] was used
[7]. to calculate digestion coefficient of the food-
The importance of evaluating the nutri_stuffs on test. Foodstuffs on test were from

tional worth of ruminant animal feedstuffs two-cycledrotatlon_ I(_agutm; cerg_?_l gralr:
taking into consideration and their protein%%wr un eT ndqn_-('jmgflfe dcqnt |k|0ns a
ruminal metabolism has long been recog alassa. individual feed intake was
nized [2]. The present paper reports data orecorded daily. The animals had free access

the chemical composition and digestibility ofto water. Collection, processing and analy-

narbon vetch grain and straw, as well aSis of feed and faecal samples were made
their effective dry matter (DM) and crude as outlmed.by Hadjipanayiotou et al. [5].
protein (CP) degradability Other chemical analyses on feeds and faeces
' were made on dried (60 °C) samples ground
to pass a 1 mm sieve [1]. In vitro digestibil-
ity of foodstuffs was measured following

2. MATERIALS AND METHODS the Tilley and Terry [11] procedure.

2.1. In vivo digestibility

Eight three year old Chios wether sheep c2'2' In situ degradability
approximately 77 kg live weight were used.
The animals were housed in metabolisn
crates designed for the separate collection
urine and faeces. All animals were offered : : X
basic ration for 30 days. The basic ration wamate“asl. with Et%m; goI;e S';f (gts?( 13,t
composed of 400 g concentrate mixture enry simon ' OX 5.2, Stockport,
(11.3 MJ MEkgtand 140 g CP, as fed baSiS)E_ngland) was used for the bags. The dimen-
and 200 g barley hay. During the firstSIons of the bags were 14090 mm, and

9-12 days the basic ration was group of“fereabOUt 5 (grain) or 3 (straws) g dry sample

whereas, during the rest period animals werVEre placed in each bag. Bags were then
anchored from the top of the cannula using

transferred to metabolic crates and werl25 lon tubi B th !
offered individually the mixture and hay from <> ¢M Nylon tubing. Bags with grain were

: incubated in the rumen for 2, 5, 8, 24 and
;ﬁ%ﬁ:gﬁ;gig;gggﬁ%si)z?gzioggﬁg;ra% h, and those with straw for 8, 16, 24, 48
grain, 107 soybean meal, 50 wheat brarand 64h.

3 dicalcium phosphate, 13 limestone, 4 sa  The procedures used for bags and sample
and 2 vitamin trace element mixture. Theprocessing, chemical analysis and calcula-
vitamin trace element mixture suppliedtion of effective DM and CP degradability

6 000 IU vitamin A, 600 IU vitamin Q  values were those outlined by Orskov [10]
8.5 U vitamin E, 25 mg Mn, 1.5 mg |, and Hadjipanayiotou et al. [6]. Fistulated ani-
45 mg Zn, 30 mg Fe, 1.5 mg Co and 60 mimals were offered daily 0.5 kg concentrate

The degradability in the rumen of narbon
vetch grain and straw was determined using
three rumen fistulated Chios ewes. Nylon
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(160 g CP per kg DM) and 0.5 kg of barley(Vicia sativa) used by Hadjipanayiotou
hay. Effective CP degradability values wereet al. [5]. On the other hand, its CP content
corrected for bacterial contamination usingvas close to that of bitter vetch (Vicia
the equation of Michalet-Doreau and Ould-ervilia) and field beans (Vicia faba) used in
Bah [9] that takes into account the CP andhe latter studies [5]. Our narbon grain had
NDF (% DM) contents of the feed in ques-higher in vitro organic matter digestibility
tion. Data on DM and CP disappearance fofD), similar ADF, but lower NDF, lignin
the three straws were analyzed by one-wagnd CP content than those reported by
analysis of variance. Jaques et al. [7]. The crude fibre (CF), ash,
ADF, NDF, ADL, EE and D value of the
narbon vetch straw was close to previously
3. RESULTS AND DISCUSSION reported values for other leguminous straws

[5].

The chemical composition and in vitro It was planned to offer 400 g of narbon
organic matter digestibility value of the twoVetch grain or straw on top of the basic diet

foodstuffs is in Table I. The CP content of

narbon vetch grain used in the present stuﬁut the consumption of narbon grain dur-

g the adaptation period was lower, and
was lower than that of narbon vetch use e allowance was reduced to 300ead L.

by Jaques et al. [7], and of common Vetcrf\lot only the consumption was lower, but

also the time spent for consuming the grains
was long; indeed, the allowance of narbon
beans was available to the animal almost
throughout the day. This can be considered

Table I. Chemical composition and in vitro
digestibility of foodstuffs.

Narbon vetch as an advantage for maintaining steady N

levels in the rumen of animals offered pro-

Grain Straw tein rich supplements consumed at a rea-

sonable daily allowance. On the other hand,

CP (gkg™'DM) 234+7 74+2 in fast growing animals on high concentrate
Ash (gkg™* DM) 45+2 117+8 diets offered ad libitum, inclusion of nar-
EE (gkg™ DM) 46 +4 12+1 bon vetch (10 or 25%) in the concentrate
CF (gkg™'DM) 111+9 353+15  mixture resulted in lower growth rate, feed

ADF (gkg™'DM)  124+11  459+21 intake and poor feed to gain ratio [4]. The
NDF (gkg™’DM)  171+10 575+20 reason of lower intake may be associated

ADL (g-kg™* DM) 9+2 766 with the presence gtglutamic-S-ethenyl-

D (gkg™ DM) 876+10  448+10 cysteine that has been isolated and crys-
Ca (gkg™* DM 6.8+0.2 24.2+0.8 tallised from aqueous ethanolic extracts of
P (gkg™ DM) 43+02 11%0.1 the seeds of narbon bean [3].

K (g-kg~ DM) 111404 17.1%1.0 o o

S (gkg: DM) 4.0+0.2 290+02 Digestibility c_oefﬁuents of the fegds on
Mg (g-kg~L DM) 19401 3.9+02 lestare ;hown in Table II. Overall, in vivo
Fe (gkg-! DM) 17+01 198+10 digestibility of narbon vetch grain was some-

1 + . what lower than previously reported values
ﬁl; ((rrr;gigg—_lDDl\&)) égg + ;8 228 + ég [5] for Cyprus vetch, Bitter vetch, Chick-
Zn (mgkg-* DM) 340 + 20 260+30 Peas, and_C_:ommon vetch. The DM _and CP
Co (mgkg DM) 66 + 6 73+12 degradability of narbon vetch grain and

straw, which are the first ones reported are

CP: crude protein, EE: ether extract, CF: crude fibrein Table Il

ADF: acid detergent fibre, NDF: neutral detergent L
fibre, ADL: acid detergent lignin, D: in vitro organic ~ Based on the findings of the present study

matter digestibility. it might be concluded that narbon grain
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Table Il. Feed intake and digestibility coeffi- cannot be included, without any process-

cients of narbon vetch grain and straw. ing, in a total diet at levels higher than the
ones used in the present study because of
Narbon vetch low palatability. The degradability of its

protein in the rumen is similar to previously

Grain Straw . -
reported values for other leguminous grains.
Feed intake (g D\lay™))
Concentrate 356 360 REFERENCES
Barley hay 157 181

i + [1] AOAC, Association of Official Analytical
Ingredient on test 2360 332+ 24 chemists, Official Methods of Analysis, in:

Horwitz W. (Ed.), Washington DC, 1975.

Digestibility (%) of the ingredient on test [2] ARC, Agricultural Research Council, The Nutri-
ent Requirements of Ruminant Livestock, Com-
Dry matter 78172 443+11 monwealth Agricultural Bureaux, Slough, UK,
Organic matter 79.97.4 421+24 1980.
Crude protein 75.47.3 47.0+7.2 [3] Eneking D., Delaere .M., Tate M.Bsgluta-

mate-S-Ethenylcysteine: A dipeptide from Vicia
narbonensis, Phytochemistry 48 (1998) 643—-645.

[4] Hadjipanayiotou M., Economides S., The effect
of partial replacement of soybean meal with
either heated or unheated narbon vetch grains
on the performance of growing Chios lambs,
Annual Rep. Agric. Res. Inst. Nicosia, 1998,
68 p. (ISSN 1018-9475).

. [6] Hadjipanayiotou M., Economides S., Koumas
Table Ill. Dry matter (DM) and crude protein A., Chemical composition, digestibility and
(CP) degradation parameters of narbon vetch energy content of leguminous grains and straws

grain and straw. grown in a Mediterranean region, Ann. Zootech.
34 (1985) 23-30.

Narbon vetch [6] Hadjipanayiotou M., Koumas A., Georghiades

E., Hadjidemetriou D., Studies on degradation

ltem Constant Grain Straw and outflow rate of protein supplements in the

rumen of dry and lactating Chios ewes and Dam-
ascus goats, Anim. Prod. 46 (1988) 243-248.

DM a 29.8£3.5 7.4+7.3 [71 Jaques S., Dixon R.M., Holmes J.H.G., Narbon
b 61.8+ 3.3 32.9+ 3.2 beans and field peas as supplements for sheep,
c 6.3+ 0.4 8.4+ 1.8 Small Rumin. Res. 15 (1994) 39-43.

[8] McDonald P., Edwards R.A., Greenhalgh J.F.D.,
Animal Nutrition, 2nd ed., Logman, London
and New York, 1973, 479 p.

CcP a 35220 -13.3+19.4 [9] Michalet-Doreau B., Ould-Bah M.Y., Estimation

of the extent of bacterial contamination in bag

ED 64.1+ 2.6 36.4£ 3.5

b 62.9+1.7 23.8£4.6 residues and its influence on in sacco measure-
c 8.9+ 3.7 10.1+ 2.7 ments of forage nitrogen degradation in the
ED 73.8+ 4.6 30.8:2.6 rumen, XVI International Grassland Congress,

Nice, France, 1989, pp. 909-910.
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